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Methods

Sharks, members of Elasmobranchii
fish, are distributed throughout the
world’s oceans. A number of shark
species are apex predators in their
environments. However, despite the
crucial ecological role sharks play,
much is yet to be discovered
regarding their reproductive biology.
In this study on sharks, we used
maternal
risk-management,
an
empirical,
species
classification
model, as a theoretical framework
for understanding the natural
selection pressures that have
shaped female size, pup number per
litter, relative pup size, and breeding
strategies in sharks (oviparity,
viviparity, and oviviviparity). Maternal
risk-management defines fitness as
replacement (n = 2), the survival of
at least one breeding daughter to
replace the breeding female and at
least one outbreeding son to replace
her mate.
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Figure 1: Maternal investments by female traits and ecological
factors.

Predation was the only significant
predictor of pup number per litter
(Multi-factor model: F = 5.02; p =
0.030). Female size was the only
significant predictor of the size of
pups at birth (F = 50.12; p = <
0.0001). Phylogeny and female
size contributed significantly to pup
size (R2 = 0.08; p = 0.031) but not
to pup number (R2 = 0.62; p =
< 0.001).

Conclusion
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Life history traits were collected on
123 species of sharks spanning 8
orders and 27 families. We used
linear regression, non-parametric
tests and multivariate models
using JMP Statistical Software.

Figure 2: Maternal investments in relative pup size and pup
number per litter.

Using maternal risk-management as
a
theoretical
framework,
we
conclude that ~ 50% of sharks are
weak-selected species in which pup
size and breeding strategies were
shaped by phylogeny and the risk of
pup mortality in patchy resource
environments. In contrast, the
remaining ~ 50% of sharks are
predation-selected species in which
pup number per litter was shaped
by ecology and the risk of pup
mortality by predation. In the future,
we will expand the number of shark
species in this mega-data set with
the goal of ranking shark species by
maternal investments to determine
its ability for population growth and
maintenance.

